x Measurements in mm, weight in g, altitude in m.
• CV • coefficient of variation. a p •'0.01. s P % 0.001.
RESULTS
Bananaquits.--The means and coefficients of variation of the weights and measurements of the adult Bananaquits caught at each trapping site, and the equations of the calculated regressions of these on altitude, are given in Table 1 . Wing length, bill length, and weight were all positively correlated with altitude. Square root and logarithmic transformations of altitude did not improve the predictive power of the regression, nor did multiple regressions on altitude and mean annual rainfall, because altitude and rainfall are highly correlated (r -----0.98). Black-and-White Warblers.--In this species, unlike the Bananaquit, the sexes can be distinguished by plumage characters. Only wing length is correlated with altitude (Table 2) , and this correlation is found in both sexes, altitude accounting for more of the variation in wing length in males (40 percent) than in females (26 percent). When both sexes are taken together, altitude accounts for only 23 percent of the variation in wing length. Males averaged about 1.9 mm longer in the wing than females (P < 0.001, t-test).
DISCUSSION
Bananaquits.--The usual evolutionary interpretation of altitudinal variation in size, and the one adopted here, is that the size of the bird is adapted to the climate in which it lives. This relationship has been expressed by Bergmann's rule, which states that the members of a polytypic species that live in the cooler parts of the species' range are larger than those in the warmer parts. Although this relationship is well-established empirically for birds, its physiological basis has been challenged (Scholander 1955; McNab 1971), and some notable anomalies have been described. Still no better explanation has been put forward that would apply to the size cline described here. McNab (1971) suggested that latitudinal variation in body size is due to similar trends in prey species or to the presence or absence of competitors of similar body size. In the present case there is no evidence for the former, and the latter, which is ruled out here by the absence of any such competitor, would in any case account only for a discontinuous, rather than a clinal, variation in body size.
An additional factor that might select for smaller body size in the hotter parts of Jamaica is the restriction of feeding time by high ambient temperatures. Temperatures increased very rapidly between dawn and about 10:00 at the two lowest sites, whereas at the two higher ones they increased much more gradually to a low peak in midafternoon (Figure 1 ) . Birds in the latter two areas can probably feed throughout the day without encountering thermoregulation problems, whereas in the lowlands, heat stress may well depress feeding activity after about 10:00. The effect of high ambient temperature in depressing feeding activity has been shown in the House Sparrow Both on Jamaica and on the continent, the increase in wing length is slightly less than 2 mm for every 1,000 m increase in altitude. Although The amount of variation explained by the regression is very small (8 percent Jamaica, 25 percent mainland). Much of the variation in the Jamaican sample is probably attributable to sexual dimorphism; the sexes cannot be distinguished by plumage characters, but museum specimens show that males are longer-winged than females. Sexual dimorphism can be eliminated as a complicating factor in the mainland specimens (unless any were wrongly sexed), in which the regression for males alone accounts for 45 percent of the variation whereas the regression of both sexes together accounts for only 25 percent.
Other island populations.--The only other island on which Bananaquits from different altitudes have been measured is Trinidad (measurements supplied by D. W. Snow). The regression of wing length on altitude is not significant, probably because the maximum altitude on Trinidad is only 950 m and so the variety of habitats is less than on Jamaica (maximum elevation 2,280 m) and the mainland.
The Bananaquit is one of the most variable of species; Lowery and Monroe (1968) recognized 41 subspecies. It is therefore not surprising that it should show significant variation in body size, but it is perhaps unexpected that the altitudinal component of this variation is strong enough to be recognizable despite the influences of the many other factors that might affect body size. On the mainland of South and Central America, birds showing altitudinal variation (i.e. those collected at elevations of 1,000 m or more) are currently placed in seven different subspecies, based mainly on plumage characters and only partly on size.
Black-and-White-Warblers.--It is possible that the altitudinal variation in wing length shown by this species is a result of young birds settling at lower altitudes than adults in the winter. Too few birds could be aged accurately to eliminate this possibility, and Table 3 , though based on small samples, suggests that birds of different ages might select different altitudes. However the data do raise the possibility that altitudinal variation may exist in adults, and the point will therefore be discussed further.
Of the three migrant warblers that occurred regularly at all the trapping sites in Jamaica, and in which altitudinal variation might have been detected, only the Black-and-White Warbler showed such variation. This may be because only one population of each of the other two warblers (Common Yellowthroat, Geothlypis trichas, and American Redstart, Setophaga ruticilla) winters in Jamaica, whereas several populations of the Black-and-White Warbler winter together in Jamaica. Although no geographical variation has been described in this species, my data suggest that such variation may exist. It is also to be expected on the grounds that 
